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APPARATUS FOR ESTIMATING VEHICLE Meanwhile , the vehicle mass is very important informa 
MASS USING TIRE AIR PRESSURE AND tion in various chassis control systems . For example , in 

METHOD THEREOF various chassis control systems , a tire pressure monitoring 
system ( TPMS ) , an electronic stability controller ( ESC ) , 

CROSS - REFERENCE TO RELATED 5 active roll stabilization ( ARS ) device , a continuous damping 
APPLICATIONS controller ( CDC ) , and the like may be included . When 

variation of the mass of the vehicle occurs , a slip of the tire 
This application claims priority to and the benefit of occurs and thus , an engine RPM may vary . Further , in the 

Korean Patent Application No . 10 - 2014 - 0167347 filed in the period , a transmission shock is generated and thus , riding 
Korean Intellectual Property Office on Nov . 27 . 2014 . the 10 quality may be decreased . 
entire contents of which are incorporated herein by refer The vehicle mass is modeled by a spring , a damper , and 

a vehicle weight to be estimated by applying an equation of ence . motion of moving and vibrating by external force and 
TECHNICAL FIELD internal driving force to the vehicle . 

15 As another method , in a method for measuring vehicle 
body mass to be installed in the vehicle , an expensive garage The present invention relates to an apparatus for estimat sensor is additionally installed in the vehicle to estimate the ing vehicle mass using tire air pressure and a method mass of the vehicle . thereof , and more particularly , to an apparatus for estimating However , in the method for measuring the vehicle mass , 

vehicle mass using tire air pressure and wheel speed of the 20 the vehicle mass is not accurately estimated . Further , a 
vehicle and a method thereof . garage sensor for measuring the vehicle mass needs to be 

additionally installed , and inaccurate estimation of the BACKGROUND ART vehicle mass influences control performance . 

Recently , in a vehicle , a tire pressure monitoring system 25 SUMMARY OF THE INVENTION 
( TPMS ) which detects an air - pressure drop of a tire installed 
in the vehicle to notify the detected air - pressure drop to a The present invention has been made in an effort to 
driver has been installed . provide an apparatus for estimating vehicle mass using tire 
When the air pressure of the tire is decreased , the vehicle air pressure and a method thereof capable of easily estimat 

easily slides and thus a major accident may be caused , a fuel 30 ing the vehicle mass by estimating the vehicle mass from tire 
consumption amount is increased , and thus , fuel efficiency air pressure and wheel speeds of the vehicle by using a 
deteriorates . Further , when the air pressure of the tire is wheel speed difference map for each vehicle tire character 
decreased , a lifespan of the tire is decreased and riding istic and a mass map for each vehicle speed . 
quality and braking power are largely decreased . The present invention has also been made in an effort to 

The TPMS notifies the pressure drop of the tire to the 35 provide an apparatus for estimating vehicle mass using tire 
driver by checking a pressure state of the tire to prevent the air pressure and a method thereof capable of accurately 
problems from being generated . estimating the vehicle mass using a sensor pre - installed in 

The TPMS may be largely divided into a direct type and the vehicle without an additional garage sensor or a sensor 
an indirect type . for estimating or measuring the vehicle mass by acquiring 

The direct type is to directly measure air pressure of the 40 tire air pressure of each wheel through an air pressure sensor 
tire by installing a pressure sensor inside a tire wheel . The of each wheel installed in the vehicle and acquiring a wheel 
direct type may detect the reduction of the air pressure of the speed through a wheel speed sensor installed in each wheel . 
tire with high accuracy , but has disadvantages in terms of a The present invention has also been made in an effort to 
technique and cost in that a dedicated wheel is required and provide an apparatus for estimating vehicle mass using tire 
there is a problem in performance in an actual environment . 45 air pressure and a method thereof capable of improving 

The indirect type is a method for estimating tire air performance of each system by providing the estimated 
pressure from rotation information of the tire . The indirect vehicle mass to various chassis control systems ( for 
type TPMS may be particularly classified into a dynamic example , iTPMS , ESC , ARS , CDC , and the like ) of the 
loaded radius ( DLR ) analysis type and a resonance fre - vehicle . 
quency method ( RFM ) analysis type again . The types are 50 An exemplary embodiment of the present invention pro 
briefly abbreviated as the radius analysis and the frequency vides an apparatus for estimating vehicle mass using tire air 
analysis . pressure including : an air pressure determining unit config 

The frequency analysis type is a type of detecting a ured to acquire a vehicle speed and tire air pressure of front 
difference between a decompressed tire and a normal pres wheels and rear wheels of a vehicle and determine whether 
sure tire by using a change in frequency characteristic of a 55 the acquired tire air pressure is included in a predetermined 
rotation speed signal of the wheel . In the frequency analysis air pressure range ; a speed measuring unit configured to 
type , when the corresponding resonance frequency is cal measure wheel speeds of the front wheels and the rear 
culated to be relatively lower than a reference frequency wheels of the vehicle when the tire air pressure is in the 
estimated during initialization by paying attention to the predetermined air pressure range , respectively ; a data stor 
resonance frequency which may be calculated by frequency 60 ing unit configured to store a predetermined air pressure 
analysis of the wheel rotation speed signal , it is determined range , a wheel speed difference map for each vehicle tire 
that the tire is decompressed . characteristic , and a mass map for each vehicle speed ; an 

The radius analysis type is a type for detecting pressure error calculating unit configured to calculate a wheel speed 
drop by comparing rotation speeds of four tires by using a difference of the front wheel and the rear wheel measured in 
phenomenon in which the decompressed tire has a small 65 the speed measuring unit and calculate an error by compar 
dynamic loaded radius while driving and as a result , rotates ing the calculated wheel speed difference of the front wheel 
faster than the normal tire . and the rear wheel with a wheel speed difference according 

S er 
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to a wheel speed difference map for each vehicle tire calculated , respectively , and a difference between the cal 
characteristic pre - stored in the data storing unit ; and a mass culated average speeds of the front wheels and the rear 
calculating unit configured to calculate vehicle mass corre wheels may be calculated . 
sponding to the error between the calculated wheel speed The calculating of the error may include : calculating a 
differences by using a mass map for each vehicle speed 5 wheel speed difference between the front wheel and the rear 
pre - stored in the data storing unit . wheel of the vehicle corresponding to the acquired vehicle 

The air pressure determining unit may determine that the speed by using the pre - stored wheel speed difference map 
acquired tire air pressure is included in the predetermined air for each vehicle tire ; and calculating an error by comparing 
pressure range when the acquired air pressure belongs to the the calculated wheel speed difference of the front wheel and 
predetermined air pressure range and a difference between a " the rear wheel with the wheel speed difference between the 
maximum and a minimum of the acquired air pressure is front wheel and the rear wheel of the vehicle calculated by 
within the predetermined air pressure . using the wheel speed difference map for each vehicle tire . 

The error calculating unit may calculate average speeds of In the pre - stored wheel speed difference map for each 
the front wheels and the rear wheels , respectively , and 15 vehicle speed , the vehicle speed according to a vehicle tire 
calculate a difference between the calculated average speeds characteristic and the wheel speed difference between the 
of the front wheels and the rear wheels . front wheel and the rear wheel of the vehicle may be 

The error calculating unit may calculate a wheel speed mapped . 
difference between the front wheel and the rear wheel of the In the pre - stored mass map for each vehicle speed , the 
vehicle corresponding to the acquired vehicle speed by using 20 error between the wheel speed differences according to the 
a wheel speed difference map for each vehicle tire pre - stored vehicle speed and the vehicle mass may be mapped . 
in the data storing unit and calculate an error by comparing According to the exemplary embodiments of the present 
the calculated wheel speed difference of the front wheel and invention , it is possible to easily estimate the vehicle mass 
the rear wheel with the wheel speed difference between the by estimating the vehicle mass from tire air pressure and 
front wheel and the rear wheel of the vehicle calculated by 25 wheel speeds of the vehicle by using a wheel speed differ 
using the wheel speed difference map for each vehicle tire . ence map for each vehicle tire characteristic and a mass map 

The data storing unit may store the wheel speed difference for each vehicle speed . 
map for each vehicle speed in which the vehicle speed It is also possible to accurately estimate the vehicle mass 
according to a vehicle tire characteristic and the wheel speed using a sensor pre - installed in the vehicle without an addi 
difference between the front wheel and the rear wheel of the 30 tional garage sensor or a sensor for estimating or measuring 
vehicle are mapped . the vehicle mass by acquiring tire air pressure of each wheel 

The data storing unit may store a mass map for each through an air pressure sensor of each wheel installed in the 
vehicle speed in which the error between the wheel speed vehicle and acquiring a wheel speed through a wheel speed 

sensor installed in each wheel . differences according to the vehicle speed and the vehicle 35 35 It is also possible to improve performance of each system mass are mapped . controlling a chassis using the vehicle mass by estimating The vehicle tire characteristic may be a tire characteristic the vehicle mass in real time to provide the estimated vehicle in which one or more characteristics of a tire type , a tire size , mass to various chassis control systems ( for example , 
a tire mass , a tire use , and tire manufacturing information are iTPMS , ESC , ARS , CDC , and the like ) of the vehicle while 
combined . 40 driving . 

Another exemplary embodiment of the present invention The foregoing summary is illustrative only and is not 
provides a method for estimating vehicle mass using tire air intended to be in any way limiting . In addition to the 
pressure including : acquiring a vehicle speed and tire air illustrative aspects , embodiments , and features described 
pressure of front wheels and rear wheels of a vehicle ; above , further aspects , embodiments , and features will 
determining whether the acquired tire air pressure is 45 become apparent by reference to the drawings and the 
included in a predetermined air pressure range ; measuring following detailed description . 
wheel speeds of the front wheels and the rear wheels of the 
vehicle when the tire air pressure is in the predetermined air BRIEF DESCRIPTION OF THE DRAWINGS 
pressure range , respectively ; calculating the measured wheel 
speed difference between the front wheel and the rear wheel ; 50 FIG . 1 is a block diagram of an apparatus for estimating 
calculating an error by comparing the calculated wheel vehicle mass using tire air pressure according to an embodi 
speed difference of the front wheel and the rear wheel with ment of the present invention . 
a wheel speed difference according to a pre - stored wheel FIG . 2 is an explanatory diagram for a wheel speed 
speed difference map for each vehicle tire characteristic ; and difference map for each vehicle tire characteristic according 
calculating vehicle mass corresponding to the error between 55 to the exemplary embodiment of the present invention . 
the calculated wheel speed differences by using a pre - stored FIG . 3 is an explanatory diagram for a mass map for each 
mass map for each vehicle speed . vehicle speed according to the exemplary embodiment of the 

In the determining of whether the acquired tire air pres - present invention . 
sure is in the predetermined normal air pressure range , it FIG . 4 is a flowchart of a method for estimating vehicle 
may be determined that the acquired tire air pressure is 60 mass using tire air pressure according to another exemplary 
included in the predetermined air pressure range when the embodiment of the present invention . 
acquired air pressure belongs to the predetermined air pres - It should be understood that the appended drawings are 
sure range and a difference between a maximum and a not necessarily to scale , presenting a somewhat simplified 
minimum of the acquired air pressure is within the prede - representation of various features illustrative of the basic 
termined air pressure . 65 principles of the invention . The specific design features of 

In the calculating of the wheel speed difference , average the present invention as disclosed herein , including , for 
speeds of the front wheels and the rear wheels may be example , specific dimensions , orientations , locations , and 
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n1 

shapes will be determined in part by the particular intended air pressure range , the speed measuring unit 120 measures 
application and use environment . wheel speeds of the front wheel and the rear wheel of the 

In the figures , reference numbers refer to the same or vehicle , respectively . Alternatively , the speed measuring unit 
equivalent parts of the present invention throughout the 120 may acquire wheel speeds of the FR and the FL of the 
several figures of the drawing . 5 vehicle and wheel speeds of the RR and the RL of the 

vehicle through a wheel speed sensor installed in the front DETAILED DESCRIPTION wheel and the rear wheel of the vehicle . Herein , the wheel 
speed sensor measures a rotation speed of each wheel of the Hereinafter , exemplary embodiments of the present vehicle . In a four - wheel vehicle , a total of four wheels are invention will be described in detail with reference to the 10 provided and four wheel speed sensors for measuring the accompanying drawings . rotation speed of each wheel may be installed . The wheel In describing the exemplary embodiment , technological 

contents which are well known in the art included in the speed sensor may transfer information on the measured 
rotation speed of each wheel to the air pressure determining specification and are not associated with the specification 

will not be described . This is to more clearly transfer the 15 uni 
spirit of the specification without making the spirit of the The error calculating unit 130 calculates a difference in 
specification be ambiguous by omitting unnecessary wheel speed between the front wheel and the rear wheel 
description . measured in the speed measuring unit 120 . In this case , the 
Due to the same reason , some components are enlarged , wheel speed may be an average speed of the wheel speeds 

omitted , or schematically illustrated . Further , an actual size 20 which belong to the front wheel and the rear wheel of the 
is not completely reflected on the size of each component . In vehicle . Then , the error calculating unit 130 may calculate 
each drawing , the same reference numeral refers to the same an average speed of front wheels of the vehicle , that is , two 
or corresponding component . front wheels and calculate an average speed of two rear 

FIG . 1 is a block diagram of an apparatus for estimating wheels . Subsequently , the error calculating unit 130 calcu 
vehicle mass using tire air pressure according to an exem - 25 lates a difference between the calculated average speeds of 
plary embodiment of the present invention . the front wheels and the rear wheels . 
As illustrated in FIG . 1 , an apparatus 100 for estimating The error calculating unit 130 calculates an error by 

vehicle mass using tire air pressure according to the exem comparing a wheel speed difference according to a wheel 
plary embodiment of the present invention includes an air speed difference map for each vehicle tire characteristic pressure determining unit 110 , a speed measuring unit 120 , 30 pre - stored in the data storing unit 150 and the calculated an error calculating unit 130 , a mass calculating unit 140 , wheel speed difference between the front wheels and the rear and a data storing unit 150 . wheels . Hereinafter , detailed configurations and operations of 
constituent elements of the apparatus 100 for estimating In detail , the error calculating unit 130 calculates the 
vehicle mass using tire air pressure of FIG . 1 will be 35 W 25 wheel speed difference between the front wheels and the rear 
described . wheels of the vehicle corresponding to the vehicle speed by 

The air pressure determining unit 110 acquires vehicle using the wheel speed difference map for each vehicle tire 
speed and tire air pressure of a front wheel and a rear wheel which is pre - stored in the data storing unit 150 . Subse 
of the vehicle . For example , the air pressure determining quently , the error calculating unit 130 calculates an error by 
unit 110 may acquire air pressure of a front right ( FR ) wheel 40 comparing the wheel speed difference between the front 
and a front left ( FL ) wheel of the vehicle and a rear right wheels and the rear wheels of the vehicle calculated by using 
( RR ) wheel and a rear left ( RL ) wheel of the vehicle . the wheel speed difference map for each vehicle tire and the 
Alternatively , the air pressure determining unit 110 may calculated wheel speed difference between the front wheels 
sense air pressure of each wheel through an air pressure and the rear wheels . 
sensor installed in each wheel . 45 The mass calculating unit 140 calculates vehicle mass 

The air pressure determining unit 110 determines whether corresponding to the error between the wheel speed differ 
the acquired tire air pressure is included in a predetermined ences calculated in the error calculating unit 130 by using a 
air pressure range . mass map for each vehicle speed pre - stored in the data 

Herein , the predetermined air pressure range is an air storing unit 150 . 
pressure normal range pre - measured based on a normal tire . 50 The data storing unit 150 stores a predetermined air 
The air pressure determining unit 110 may verify a differ - pressure range , a wheel speed difference map for each 
ence between maximum air pressure and minimum air vehicle tire characteristic , and a mass map for each vehicle 
pressure in addition to the acquired air pressure to determine speed . That is , the data storing unit 150 stores the wheel 
whether the difference is included in the predetermined speed difference map for each vehicle speed in which the 
normal air pressure range . That is , the air pressure deter - 55 vehicle speed and the wheel speed difference between the 
mining unit 110 may verify whether the air pressure is within front wheels and the rear wheels of the vehicle are mapped 
the normal range and a result acquired by subtracting a according to the vehicle tire characteristic . Further , the data 
minimum air pressure value from a maximum air pressure storing unit 150 stores the mass map for each vehicle speed 
value is within a predetermined value . Subsequently , the air in which the error between the wheel speed differences and 
pressure determining unit 110 may determine that the tire air 60 the vehicle mass are mapped according to the vehicle speed . 
pressure is included in the predetermined air pressure range Herein , in the wheel speed difference map for each 
when the acquired tire air pressure belongs to the predeter - vehicle tire , the vehicle speed for each vehicle tire charac 
mined normal air pressure range and the difference between teristic and the wheel speed difference between the front 
the maximum and the minimum of the acquired air pressure wheels and the rear wheels of the vehicle are pre - calculated 
is within the predetermined air pressure . 65 and stored . That is , the apparatus 100 for estimating the 

As the result determined in the air pressure determining vehicle mass pre - stores detailed information on the tire 
unit 110 , when the tire air pressure is in the predetermined characteristic of the vehicle . 
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FIG . 2 is a description diagram for a wheel speed differ speed differences calculated in the error calculating unit 130 
ence map for each vehicle tire characteristic according to the by using the pre - stored mass map for each vehicle speed is 
exemplary embodiment of the present invention . 0 . 1 . 

The wheel speed difference map for each vehicle tire In addition , the mass calculating unit 140 may calculate to 
illustrated in FIG . 2 is pre - measured for each vehicle tire 5 1 , 850 the vehicle mass corresponding to the error ( 0 . 1 ) 
characteristic to be pre - stored in the data storing unit 150 . between the vehicle speed ( speed 1 ) and the wheel speed 
Herein , the vehicle tire characteristic may be a tire charac difference in the mass map for each vehicle speed illustrated 
teristic in which one or more characteristics of a tire type , a in FIG . 3 . 
tire size , tire mass , a tire use , and tire manufacturing FIG . 4 is a flowchart of a method for estimating vehicle 

10 mass using tire air pressure according to another exemplary information are combined . For example , in the tire size , a 
tire width , a flatness ratio , a tire internal diameter , a load embodiment of the present invention . 

The air pressure determining unit 110 acquires a vehicle index , and the like may be included . The tire use may speed and tire air pressure of a front wheel and a rear wheel include a use for a passenger car , a use for a freight , a use of the vehicle ( S402 ) . for a four - season , a use for a winter - season , and the like may 15 . inter - season , and the like may 15 The air pressure determining unit 110 determines whether The 
be included . Further , in the tire manufacturing information , the acquired tire air pressure of the front wheel and the rear 
a tire manufacturer , a tire model name , a tire size , a wheel of the vehicle is included in a predetermined air 
production time , a production factory , and the like may be pressure range ( S404 ) . Herein , the air pressure determining 
included . unit 110 may determine that a case where the acquired tire 

In the wheel speed difference map for each vehicle tire , 20 air pressure is included in the predetermined air pressure 
the wheel speed difference corresponding to the vehicle range and a difference between a maximum and a minimum 
speed is proportionally mapped . That is , when the vehicle of the acquired air pressure is within the predetermined air 
speed is increased , the wheel speed difference is linearly pressure is included in a predetermined air pressure range . 
increased with a constant slope . On the contrary , when the Step S404 is to determine whether the method for estimating 
vehicle speed is decreased , the wheel speed difference is 25 the vehicle mass according to this specification may be 
linearly decreased with a constant slope . applied . 

The wheel speed difference corresponding to the vehicle In the verified result ( S404 ) , when the air pressure of the 
speed is divided for each tire characteristic . front wheel and the rear wheel of the vehicle is included in 
As an example , a case where the tire characteristic is tire the predetermined air pressure range , the speed measuring 

1 , the vehicle speed is 60 km / h , and the wheel speed » i 30 unit 120 measures wheel speeds of the front wheel and the 
rear wheel of the vehicle . On the contrary , in the verified difference between the front wheels and the rear wheels of result ( S404 ) , when the air pressure of the front wheel and the vehicle which is actually measured is 0 . 11 will be the rear wheel of the vehicle is not included in the prede described below . 

First , the error calculating unit 130 may calculate the 35 vehicle mass ends . 
termined air pressure range , the process for estimating the 

wheel speed difference between the front wheels and the rear The error calculating unit 130 calculates a wheel speed wheels of the vehicle corresponding to 60 km / h to 0 . 12 by difference between the front wheel and the rear wheel of the using the wheel speed difference map for each vehicle tire vehicle ( S406 ) . In this case , the error calculating unit 130 
illustrated in FIG . 2 . may calculate average speeds of the front wheels and the 

Subsequently , the error calculating unit 130 may calculate 40 rear wheels of the vehicle , respectively , and calculate a 
an error to 0 . 01 by comparing the wheel speed difference difference between the calculated average speeds of the front 
( 0 . 12 ) between the front wheels and the rear wheels of the wheels and the rear wheels . 
vehicle calculated by using the wheel speed difference map Subsequently , the error calculating unit 130 calculates a 
for each vehicle tire and the calculated wheel speed differ - wheel speed difference according to a wheel speed differ 
ence ( 0 . 11 ) between the front wheels and the rear wheels , 45 ence map for each vehicle tire characteristic ( S408 ) . 
which is actually measured and calculated . Thereafter , the error calculating unit 130 calculates an 

FIG . 3 is an explanatory diagram for a mass map for each error by comparing the wheel speed difference calculated in 
vehicle speed according to the exemplary embodiment of the step S406 and the wheel speed difference according to the 
present invention . difference map calculated in step S408 ( S410 ) . 

The mass map for each vehicle speed illustrated in FIG . 50 The mass calculating unit 140 calculates the vehicle mass 
3 is pre - measured for each vehicle speed to be pre - stored in corresponding to the error calculated in step S410 by using 
the data storing unit 150 . the mass map for each speed ( 8412 ) . 

In the mass map for each vehicle speed , the vehicle mass As such , the apparatus 100 for estimating the vehicle mass 
is mapped based on the error between the wheel speed acquires the tire air pressure of each wheel through the air 
difference according to the wheel speed difference map for 55 pressure sensor of each wheel installed in the vehicle and 
each vehicle tire characteristic and the calculated wheel acquires the wheel speed through the wheel speed sensor 
speed difference . That is , when the error between the wheel installed in each wheel to accurately estimate the mass of the 
speed differences is increased , the vehicle mass is linearly vehicle by using the sensors pre - installed in the vehicle 
decreased with a constant slope . On the contrary , when the without an additional garage sensor or a sensor for measur 
error between the wheel speed differences is decreased , the 60 ing the vehicle mass . 
vehicle mass is linearly increased with a constant slope . The apparatus 100 for estimating the vehicle mass may 
Further , the vehicle mass is divided for each vehicle speed . provide the vehicle mass estimated in real time to various 
As an example , a case where the vehicle speed is speed 1 chassis control systems ( for example , iTPMS , ESC , ARS , 

( for example , 60 km / h ) illustrated in FIG . 3 and the error of CDC , and the like ) of the vehicle . 
the wheel speed difference is 0 . 1 will be described below . 65 As described above , the exemplary embodiments have 

First , the mass calculating unit 140 verifies that the been described and illustrated in the drawings and the 
vehicle speed is speed 1 and the error between the wheel specification . The exemplary embodiments were chosen and 
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described in order to explain certain principles of the inven - sure range and a difference between a maximum and a 
tion and their practical application , to thereby enable others minimum of the detected air pressure is within the prede 
skilled in the art to make and utilize various exemplary termined air pressure . 
embodiments of the present invention , as well as various 3 . The apparatus of claim 1 , wherein the error calculating 
alternatives and modifications thereof . As is evident from 5 unit calculates average speeds of the front wheels and the 
the foregoing description , certain aspects of the present rear wheels , respectively , and calculates a difference invention are not limited by the particular details of the between the calculated average speeds of the front wheels examples illustrated herein , and it is therefore contemplated and the rear wheels . that other modifications and applications , or equivalents 4 . The apparatus of claim 1 , wherein the error calculating thereof , will occur to those skilled in the art . Many changes , 10 unit calculates the wheel speed difference between the front modifications , variations and other uses and applications of wheel and the rear wheel of the vehicle corresponding to the the present construction will , however , become apparent to detected vehicle speed by using the wheel speed difference those skilled in the art after considering the specification and 

map for each vehicle tire pre - stored in the data storing unit the accompanying drawings . All such changes , modifica 
tions , variations and other uses and applications which do 15 and calculates an error by comparing the calculated wheel 
not depart from the spirit and scope of the invention are speed difference of the front wheel and the rear wheel with 
deemed to be covered by the invention which is limited only the wheel speed difference between the front wheel and the 
by the claims which follow . rear wheel of the vehicle calculated by using the wheel speed 

What is claimed is : difference map for each vehicle tire . 
1 . An apparatus for estimating vehicle mass in a tire 20 5 . The apparatus of claim 1 , wherein the data storing unit 

pressure monitoring system ( TPMS ) of a vehicle , the appa - stores the wheel speed difference map for each speed of the 
ratus comprising : vehicle in which the speed of the vehicle according to a 

an air pressure determining unit , the air pressure deter - vehicle tire characteristic and the wheel speed difference 
mining unit detecting a speed of the vehicle and tire air between the front wheel and the rear wheel of the vehicle are 
pressure of front wheel tires and rear wheel tires of the 25 mapped . 
vehicle through air pressure sensors of the TPMS , 6 . The apparatus of claim 1 , wherein the data storing unit 
wherein the TPMS determines whether the detected tire stores the mass map for each speed of the vehicle in which 
air pressure of the front wheel tires and the rear wheel the error between the wheel speed differences according to 
tires are within a predetermined air pressure range ; the speed of the vehicle and the vehicle mass are mapped . 

a speed measuring unit , the speed measuring unit mea - 30 7 . The apparatus of claim 1 , wherein the multiple tire 
suring a wheel speed of the front wheel and a wheel characteristics for different types of vehicles includes a tire 
speed of the rear wheel of the vehicle through wheel type , a tire size , a tire mass , a tire use , and tire manufacturing 
speed sensors of the TPMS if each of the detected tire information . 
air pressure of the front wheel tires and the rear wheel 8 . A method for estimating vehicle mass in a tire pressure 
tires are within the predetermined air pressure range ; 35 monitoring system ( TPMS ) of a vehicle , the method com 

a data storing unit , the data storing unit storing the prising : 
predetermined air pressure range , a wheel speed dif detecting a speed of the vehicle and tire air pressure of 
ference map for the wheel speed of the front wheel and front wheel tires and rear wheel tires of the vehicle 
the wheel speed of the rear wheel , and a mass map for through air pressure sensors of the TPMS ; 
the speed of the vehicle , wherein the wheel speed 40 determining whether the detected tire air pressure of the 
difference map is designed for multiple tire character front wheel tires and the rear wheel tires are within a 
istics for different types of vehicles , and wherein the predetermined air pressure range ; 
mass map is designed for different speeds of a vehicle measuring a wheel speed of the front wheel and a wheel 
for the different types of vehicles ; speed of the rear wheel of the vehicle through wheel 

an error calculating unit , the error calculating unit acquir - 45 speed sensors of the TPMS if each of the detected tire 
ing a wheel speed difference of the front wheel and the air pressure of the front wheel tires and the rear wheel 
rear wheel measured in the speed measuring unit tires are within the predetermined air pressure range ; 
through the wheel speed sensors of the TPMS and acquiring the measured wheel speed difference between 
measuring an error by comparing the wheel speed the front wheel and the rear wheel ; 
difference of the front wheel and the rear wheel of the 50 measuring an error by comparing the wheel speed differ 
vehicle with the wheel speed difference map ; and ence of the front wheel and the rear wheel of the vehicle 

a mass calculating unit , the mass calculating unit estimat with a pre - stored wheel speed difference map for the 
ing a vehicle mass of the vehicle corresponding to the wheel speed of the front wheel and the wheel speed of 
error by using the mass map pre - stored in the data the rear wheel , wherein the wheel speed difference map 
storing unit based on the speed of the vehicle to provide 55 is designed for multiple tire characteristics for different 
the estimated vehicle mass to the TPMS , wherein the types of vehicles ; and 
TPMS evaluates the vehicle mass from the mass cal estimating a vehicle mass of the vehicle corresponding to 
culating unit based on the speed of the vehicle , the the error by using a pre - stored mass map based on the 
wheel speed of the front wheel and the rear wheel , the speed of the vehicle to provide the estimated vehicle 
tire air pressures of the front wheel tires and the rear 60 mass to the TPMS , wherein the mass map is designed 
wheel tires , the wheel speed difference map , and the for different speeds of a vehicle for the different types 
mass map . of vehicles , 

2 . The apparatus of claim 1 , wherein the air pressure and wherein the TPMS evaluates the vehicle mass based 
determining unit determines that the detected tire air pres on the speed of the vehicle , the wheel speed of the front 
sure of the front wheel tires and the rear wheel tires are 65 wheel and the rear wheel , the tire air pressures of the 
within the predetermined air pressure range when the front wheel tires and the rear wheel tires , the wheel 
detected air pressure belongs to the predetermined air pres speed difference map , and the mass map . 
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9 . The method of claim 8 , wherein in the determining of to the detected vehicle speed by using the pre - stored 

whether the detected tire air pressure of the front wheel tires wheel speed difference map for each vehicle tire ; and 
and the rear wheel tires are within the predetermined normal calculating an error by comparing the calculated wheel 
air pressure range , the detected tire air pressure of the front speed difference of the front wheel and the rear wheel 
wheel tires and the rear wheel tires are determined to be 5 with the wheel speed difference between the front included in the predetermined air pressure range when the wheel and the rear wheel of the vehicle calculated by detected air pressure belongs to the predetermined air pres using the wheel speed difference map for each vehicle sure range and a difference between a maximum and a tire . minimum of the detected air pressure is within the prede 12 . The method of claim 8 , wherein in the pre - stored termined air pressure . 

10 . The method of claim 8 , wherein in the calculating of " wheel speed difference map for each speed of the vehicle , 
the wheel speed difference , average speeds of the front the speed of the vehicle according to a vehicle tire charac 
wheels and the rear wheels are calculated , respectively , and teristic and the wheel speed difference between the front 

wheel and the rear wheel of the vehicle are mapped . a difference between the calculated average speeds of the 
front wheels and the rear wheels is calculated . 13 . The method of claim 8 , wherein in the pre - stored mass 

11 . The method of claim 8 , wherein the calculating of the map for each speed of the vehicle , the error between the 
error includes : wheel speed differences according to the speed of the vehicle 

and the vehicle mass of the vehicle are mapped . calculating the wheel speed difference between the front 
wheel and the rear wheel of the vehicle corresponding * * * * * 
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